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(54) PARALLEL PROCESSOR AND 

MULTI-INSULATION PARALLEL EXECUTION 
METHOD 

(57) Abstract: 

PURPOSE: To effectively process the instructions with 
use of a limited number of registers by preventing the 
input of the basic instructions following the specific one 
that is inhibited to be processed in the same timing as 
others and regarding the basic instructions which 
precede the specific one and can be calculated in the 
same timing as a single instruction word to calculate 
these instructions in parallel to each other. 

CONSTITUTION: Each of suppressors 1 to M decides 
the value of the instruction continuation suppression bit 
of every input basic instruction. If this bit value is equal to 

0, the instructions that are processed in the same timing 
and in parallel to each other are decided. If the bit value 
is equal to 1 , the subsequent instructions are suppressed 
to be inputted to a decoder 4. Then a range covering a 
basic instixiction row where the instinjction continuation 
bits of value 0 are continuous through a basic instruction 
of an instruction continuation bit of value 1 emerging 
after a series of instruction continuation bits is regarded 
as a single instruction word. These instruction words can 
be processed in the same timing up to M pieces. That is, 
the length of single instruction words that can be 
processed in parallel to each otiier can include M pairs of 
tiiem when the numbers P of basic instructions are set at 

1. 2...M. 
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T l-i^T.^ bitf^i^^nX^^yyT i^i^T.^ a (r>^—9 
n^<yyr l-i^Ts^ b\zm'¥$rL^h(^X^^ , Uv^x 
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:7r i^v^^^ b;)*e> U'v^:=<^ ^^'r^ir.l Ricn— K-r5<?i^r 
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a ir U'/^^?^rMiA<7:)7^— ^^>^ hr L. ^ttJ: 
a ;5^ib^< y :7 7' u.^::;;^^ b ic^i^^ti/wT"— ^ ^uv^;^ 

20 I 0 0 0 1 ] 

\^xmmm'r^mmmrf^^y^tn:^^'^<r> 

[0 0 0 2] imm'y7.=rI.X\t.. ^M-f^-o^^^ 

-5 <7) (etc: i: T u ^ IS ^i©:^ ^ ^ 6o 
10 0 0 3] te^iJfeS;!J>^Hg/<C— i^Og;*:^ 

^$r^!^U, ^f\.^'^^§L<ry-^^t\^X^o^t\cX, 

'fvi^y^%^^xi^^^^<DW.nWam^^^^'t^. 

[00 0 4] 

^t-o ll7{C:Jol/^T, 2 0 Ofiifh^liT-fcoT, Nt'-y 
40 hCOS*:^^^M® t»o@SSC0Sff$^^^|gT'^*9 , 

-t^S^f^^l. S*^^2. S^<S^^3^^;V, NO 
PI. NOP2. NOP3 (NO PlifSTt^EiiSSr 

10 0 0 5] 2 0 I (±7^=1 — ^T'^oT. 7^=1 — ^1. 
7^=1 — ^2, x^ — ^3, T^in — ^4. 7^=1 — 1/5. -r 

50 "C^ 5. 
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(0 0 0 6] 2 0 2nmnmx'p>-:>x, mv^-WAi, mw- 
vis 2. rim^B3, mm^4. mm^rs. ^rjc^e^f^ 

[0 0 0 7] 2 0 3(iUv^>^^T'tfboT. Ui^^^i, 
Uv>^.^2, U>?>5.^3, \^i>:^^5, U 

1 T- 1 l^i^y^^'^P^^m^L, 1 2 8 e-;/ h(7)<@ 

[0 0 0 8] 7 cDffi^COi^if^^ift^-r 5. 2 0 

OcoNh'-y htD£;$:^^ 1 , S*:^^ 2 , S*^^ 3 , 
NOPl. NOP2, NOP 3nmC^ ^ ^l^^X'^tl 

t'ttmm^v^^-y I , ■r^'— ^2, v'^—ys. 
n. rg^s^i. ?ii^s§2, rs@S3, mw^4. mw^ 
[ 0 0 0 9. 1 , ^^^^ 1 , m^^^ 2 , 

NOPl. NOP2, NO P 3(±-etl-^'ttfta^^tT 
[0 0 10] mS i±V^^(DM:m^^^m(D±^^^i:(Dm 

[0011] 22 ii^^^m±^y^y^^2 io(Dm 

irfcOt^mX^f&^tltz^'^mXh^o 2 2 2li^^|g 
^^!£^n^^jU2 1 0(Dm2rr<Ot^^j^X^f&^tirc^'^ 

[0012] 2 2 3 ii^^m^^y^ ^=7 U2\0 (om 
3fTOtSaiT-^fig$nfc#^l§T*>5o 2 2 4fi^^|g 
^^:/Di/^A2 1 0(7>^4tT<7)feiiE-C^/«^ixf::^^ 
OR -So 

[0 0 13] 2 2 SUfJh^M^fig^a ^7A2 I 0(75^ 

^/srD^^^2 1 o(Dm^n<Dmmx±ff^^fLtz^^ 

[0014] 2 2 7 y^n A 2 I 0 O0?g 

7tfc^)?eiai-C^±/S$nfcf?r^t„^--r'^b5o (Jh1Vi51fe;S:7^n 
^7 A2 I OCO^ 1 tr^Ofididi Tadd At subJCO 
tdidiJ^J: *9 . 35 I »S(/)i^*f0l^fl^7)> faddj , 35 2 

SHco;.£;^ffh^a57)^ fs u bj . ^3 |&il~558»PI(0 
J.t>ti:(ih1^'S5;^^NOP c/)jJiF^itf?i^rag2 2 

[0 0 15] li-Tl^lc. y^^2 i 0<7)g5 

2 'f j(/);ti!Idi Mo ad & storcj c/),ti!id:!:: <t 
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0 . ® I S El <7:>ffi;tc<^^ig;)i floadj . ?g2Sf^<7> 
ffi>^f3l^.15;^^ fs t o r ej , ^3l&a — ^8»^tO^ 

>^f?j^a5;)^NOP {mmvF^^) oymi^^^m2 2 2 

[ 0 0 L 6 ] 2 2 3 CO ,t 9 r 1 o 

a ^=7 2^2 I Oli35 3tTCOJ: 9iw r I o a d J ffff^^ 

[0017] [51^!-, f?r^ig^fi5c:rp ^/^ A2 1 Q<nm 
10 5fT, m6?T. l^7'fT<7:>Sea:ic J: . ^B^^^m2 2 
4. 2 2 5. 2 2 6. 2 2 7;)^^^$n5o 
[0018] 

fi. NOP#^^N-;jPUTm^(DS^(C^5i^^^755^o 
[0 0 19] — ;^;^^;^^T'(i:^-^ll?T0# 
[0 0 2 0] SJF^^#^i§^^^g^ ur^ 

i: t>'a^^i] HfT^^i ^ffi^^ 5 r i: ^ @ 6^ i: -r 6. 
30 [0 0 2 1 ] 

[^Jg^fifSr-r-S/l^^c?^^^] ^^^li, ISScDS*:^ 

40 p5/^v^S*^^(7)^Ka5-^cOA;^$:ffllll:i-5^^W]ll:gi5 

xi^^xmumzK/jLxi^^mm:-r^x o^^l 
[0 0 2 2] mi n-A^^m(o}kJ^mu^^fr^-i\ m i (a) 

[0 0 2 3] 2tliJh^a/r-e^o-c. ^^<nmMQi^^^ 



X, i:tt^m2o:>%-m'4^^'rr^AJ}LX&:^'t^h(nX'ih 
11:^^3. n±^^4, Wl±S55 5. WiLlii^e, • • flUll: 

mx.it, ox^tiiiim-^^ ^>^x-Mn^^i>o:>t 
t^T^^i-h<^xh^a 

[0 0 2 4] Aitv'^-y^Xh^X. ^n±^'iZMit 

^th^'th{^nJt^^^^it^<^n'^i^^k::iZ^CX Atl 
$n5^^l^2(D£;$:^^^v^^- Kf^ h(DX^^o 

[0 0 2 5] oitmw-^x^^x, mw^i. rsmss 

2, ^Sl^s. ^^S^4, r^»:^5, Sl^^6, • - 

[0 0 2 6] 6(±Uv?7;^gl5T'5bor, Ui^y^^^m 

[ 0 0 2 7 ] ^^1^2 ^c^o^/^T. 10, i nt^'rtmf^ 

[0 0 2 8] 

[f^ffl] 1^1 (a)(D»jft$rUiP.^-r5o ^^fflllhgP30O# 

^^r-T'='-:$^{cA;^-r5) o 

[0 0 2 9] ^rT% 7^^ — ^gi54(±, -ett^'ttOOT^^i 

m^in^mw^ (i-M) (c£^4h^$:A;^-r5o mn 

^5it^ti^'tt<Dmn^ (1-M) tc^o^/^TA;^^i^fc 

[0 0 3 0] mi ib) it^^mx^m^m-i' ^iHiitmo:^ 

i>^^mi\yfk(/mmcr>\.^x<Dm.mmx^^^ mi m 
iyi^y^^'/kimm'-Mmxh^t-r^^ ^tz. ^mci 

{ifi;,^H^l^A^<!tt'ir^npmxP^^Dt'^-^o 
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[0 0 31] moo:>^^mm^y h/>'^^\^m<m-^i^^ 

^tStd^xt'v V(r>&'Ji^^'^^X'-'^^lht^fSi\^, SckM 
m (P=l. 2, • • • , M) (ffI-^^x:^^-C 

$(±P=l. 2. • • MCDJt^^cOMlnTi^^THg'C^ 
[0 0 3 2] m2\t:^^m<DmV^mX^^o M2 (a)(i 

10 5o 112 (a){C^il^r. 2 I (i^^^-s^ L T^joT, i£>t^ 
^^l. S*fJh^2. S/^^^3, £^^^4, g/^^ 

0, £/^^^2£0^^^^t'y hi± 1 -C^f>o-C. 

^ I tm^^^ 2\tmmc^m^fhfzh<DXh^o 

[0 0 3 3] 2 2{±^^m2XP)^X, ^'^mi\cm< 
^^T'^oT, , S^*:^^ 2 , S;*:^'^ 3 , 

5. 1 (21)C7)£:*:^^ 1 ;^i^ib£2f:^^5ioJ:l>*# 

2 (22) (75£/^^^ 1 bS;^^^ 4 ^ T'f^^^^^ t' 
20 y h (± 0 -C^^ , 2 (22) co£:*:^^ 5 X^^WkW: 

m^^^ 2 (22) £D£*:^^ 5 ^ -C-75^^[HlCO^EQ;i|(^»^iC 
/jr-So ^^fg2(22)t7)£;^^^6 J:'9^CD#^(iiSfc[Hlir 

[0 0 3 4] 2 9 (±^^>'<'y ^'TT'fooT. ^^^(0£ 
^^^^A;^Lrf^^^-r5 t.(^T'^^o 3 0fi^^>?Jih 
gPT'^o-C. WiJJ:§gl~rnil:§^8^{i^5t><7)-efe5o 

[0 0 3 5] 3 Ui7^=2-:5^gPX-^oT. "r^ — ^l-- 
7^=/-y8 ^{S;t5 t.(7)-C^>^o 3 2(i?gS:a-Cfco 
30 T, S^^l-'?ll^^8^(i;t6 t>cOT'^^o 3 3I1U 

[0 0 3 6] Ili2 (a)tCio(.^-C, 1 (21) co£;*:A 

-^2^X71^ wm<D^ ^ ^>^x^m^rLX\*^ho ^0 
(7>^-r ^: ></r'^^ffliihgi5 3 oo^aiib^gfi^ix-^'n^ 

IJ^-r5£*#^^A;^-r5o Ui^^M I (2l)(?> 

£^^^3. fll±t^2(±£^^^4. fflllh^ 3 (i£^^ 
^§§5, ^Dctt^. Wli:g5 4f±iSfeO^^IS2 (22)0£^^ 
^l. Wiihgf 5(±£^^^2, fillh^6(tS2^^^3, 

40 Wiii:g§7{±£*^^4, ffliihgf 8^±£;^^^5^A;^^-r 
^i^t' y Vi)'^ I (C/j:5^^.1^2 (22)co£4:^^6^-C(75 

Iil2 (a)f±ffliii:^ix>i(/>£*^^&<t 
Uv^:^^^Ki|^l±If?lCT'^5;i\ (f|j^l5 2(22) 

[0 0 3 7] "f^ — vu^ I (t^^t'^i— 

50 A;j^tt/:iJ.(^'4^(Jh<r^7^=^- KL. ^lii^-ffl') 3 2 co^^ticW 
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[0 0 3 8] 132 {h)\%^'y^^m^(r>mmm'Q^h. 

§C(S (pi|;t(^6 4<a) t.oLc^)T'^5o 
[0 0 3 9] 4 I (±uC>;^i^'^nn2-C^5. 4'2(i^'> 

fi" L 2 8 t' y h<7)L^C/^^-C'^o5. 
[0 0 4 0] 13 2 (b)(i I UC^^^^inHC(^?il;t(^ I 2 8 

[0 0 4 1] :$:^P>^(cJ:n(t'. ^^gc7:);g?F^^^^I§-e 

M-r^ NOP ^<^^;i^'>/.c < ^9 ^ y (Dmm^m^\^ 

[0 0 4 2] 

[Hffi^ij] lI!3fl^^P^c^^i£0i)Wj5!c^7F-ro I3 3{rio 
[0 0 4 3] AOfiS:*:^^T'$>oT, ^^^S^^&:£fc^ 

or, ^-^ffij^fi^t'^y h75^0(75t>or'^5o 

[0 0 4 4] A 3(i:S*^^rfeoT, ^^^Si^fi^t' 
hTi^OCO t^t7)T'^5o A 4tiS*:^^r'*5oT. 

[0 0 4 5] 5 2(iiSfc^^l§-Cfc53 B0{±S*^^-C 
^oT, ^^ISi^m^t'-y h;)^OOt>tOX-^5o Bid 

[0 0 4 6] ^ SmtV^m^^.'f^'ty^X'P^^. 5 8(1 
fMl n'''<:y 7r T-^oT, 8 ftgt7)/< :y 7 r (60. 6 1, 
6 2. 63, 64. 65. 66. 67) 4:tffi;t5 t«OT' 

133(1. ^n-e'n</)^<'y >^T(Cffi>^f?j^ (A 
0) . (A I) , i^>^<Jh^ (A 2) . 

(A3) , S/^ifh^ (A 4) , &-^<ii^ (AS) , 

(^h-fr (no) . J.t;->^:<5j^ (n i) ^tni^Lr-lx-fg^-i^ 
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(0 0 4 71 71 {X^^mm'^1^\^ hJ^tUSff-C^o 
^<-y 7r 6 0Oj£>t^f^i1t (AO) OO^^ffS^lgJgt' 
h (0) ^A^^L-C. ^£/:>(t^<tfeai-r5 t,<7:>-e^'5o 
7 2(l^^?*tt^lii£t'-> hfifetUgsT'^joT, ^<-;/>'r6 
I. 6 2(7)S>*:^^ (AO, AL) codh^^^fi:^ t' y 

[0 0 4 8] 7 3(±ffh^ltt^l^AEe:y hfe^WJg-C^o 
T, ^<y:77'60, 6 1. 6 2 (O^:^^^ (AO, A 

I. A 2) (D^^mm.m'&^y h^Ktix^x, ^<Dm^ 
10 m\h-rh{j(ox'hho 

[0 0 4 9] 7 4(l^^lS^^i^t''y ht^mSg-C-^bo 
T, ^<y^r ^ 61, 62, 6 3 (7)S;^^^ (A 
0, Al, A 2, A3) (7)A^I8igJ^^t'*y h^A;^l L 

[0 0 5 0] 7 5(i^^lKggm^t'-;/ hl^mSgr^bo 
r, ^<:y>^r60, 61. 62, 63, 6 4 cog:*:^^ 
(AO, Al, A2, A3, A4) (D^^mm,^^'^^ ^ 

[0 0 5 1 ] 7 6(i#^*SMm:£ t'-;/ hi^ta^r-^bo 

20 -C,^'<y>^T60, 61, 62, 63, 64, 6 5 COg 
(AO, Al, A2, A3. A4, A5) (O^^ 

h^Ay^LT, ^(Dm^^\^-r^h(oxh 

-So 

[0 0 5 2] 7 7(l^^^ggfi^t':y hltl±l§^-e^bo 
T. >'<•;/ >^t60, 61, 62, 63, 64, 65, 6 

6 0S*^^ (AO, Al, A2, A3, A4. A5, 

80) (D^^mmm'&^'yv^KtiX^x. ^(om^^^ 

't^h(DXh^. 

[0 0 5 3] 8 0(l#^fflllhl35T'iboT, ?Il±§i8 1 — 
30 8 7 ^{S;t, €-A^*tt8g*i^t''y h^aS^ (7 1-7 
7) (TPl^mMt^i^^C'rA;^ Lfc£*:^^<oiiigt> L< i± 
fflllh^ff 9 h<OXPy^. 

[0 0 5 4] 81 (Ijqilh^ 1 XP>^X. y<yyT 6 I (O 
S*^^ (Al) ^At)L, ^^mmm'^tTy hi^H^^ 

7 i<Dt^mm^Jt^cxAt}Ltzm^^^ (ad t^a® 

[0 0 5 5] 8 2(lfflllh^2 -C^>oT. /<'y>^r62co 
S^^^ (A2) «rA;^iL, ^^SS^fg^t'-y hj^mtff 
7 afD^^WjgicjCiSTA;^ (A 2) cT^iiig 

40 t L< (±Wi±Sr'fT9 h(DXh^o 

[0 0 5 6] 8 3(lffll±§§3 -CiboT. ^<>7r63t0 

(A3) ^AtjL, ^^mmm'^\^'^y hmm^ 

7 3(Df^lhm\ZftCXXf]Ltz&^^^ (A3) (T^igig 
t> L< (lffliJh^ft9 t>cOT'^>5. 

[00 5 7] 8 4(±fflllLi^4 -C^oT. /<^y'T64CO 
S/tw«j^ (A4) ^A;^jL. ^^ISi^miEfc:''^ hfifeailJS 
7 4(Dgimftfi(Ci;Ci:TA/j L/tS>^^1^ (A 4) coiiDia 

[0 0 5 8] 8 5(HriJll:1^^5-C^o-C. ^<y>^r6 5<7) 

no (A 5) ^AJ}L, ^^mmn'^^'y h^l^V^^ 
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{0 0 5 9) 8 6 f±Wlll:S6 T'^boT. -y :7 7- 6 6 (/) 
(BO) ^Kt)l.. i^^t&m^'&^-y 

[0 0 6 0] 8 7 {iW)lt8,^7T-^ o-C, >'< -y r 6 7 (7) 
S^f^i^ (B I) ^A^^L, fnJ^IS^fg'xEt'-y ht^m^ 
7 7(75f^mffiirrc-lSTAy:i L/-ffi4^^4r (B I) (DWi^l 

[0 0 6 1] 9 0(±7^^ — y&fSr-^oT. T-'zi — 

»i§3, si»S4, ?s»§i5. ffi^^e. ?s^^7, m 

[0 0 6 2] 110(1 Uv^;^^giS-Cfoo-C, 

[0 0 6 3] m3<Dm^<Dmi^^mM-r^. ^^y<yy 

r 5 S(D^y<^y'7 T (60, 61, 62, 63, 64, 
6 5, 6 6. 6 7) it^tl^'th, S^^^AO, Al, 
A2, A3. A4, A5, BO, B 1 ^A;^-t'5o 

[0 0 6 4] S^^^-^AOfiK^-r'^^ — y 1 t-A;^$ti 

>5o ^-^mm^-m^'^y hittti§§7 uis^^^Aoco^ 

^I8^fi:£fc:'-y h (0) ^A;^-r^o -^ur, iqiih^fi^ 

^A;^^-r^o ^^r^icm^tf-y h;55 0/.c<or'ffl]Jli^8 l 
(IS^^^A 1 ^iiig^-ttTT^:^ — ^2 (CA;^|-r^o 
[0 0 6 5] ^-^mmmm^y h}^a^7 2(i£^^^ 
AO. A 1 O^^Mggm^tr-y h(0) ^Ati-r^o -^L 
T, ffliit^8 2(iS;^^^A 2:toj:t/^^l8ggti:Ee'y 

h<^ffiS7 2(^itm*g*4-A;^ji-5o ^^mmmmt:^y 

hr-^X Ofj:<OXn±^S 2(iS:^^^A 2 ^iSig^-lt 

[0 0 6 61 y h ltm§g 7 3 fig:*:^^ 

AO, Al, A2(D^^mm.m'^t:y b(0) ^ Ati-T 

5o ^Ur, ffliih§^8 3fi£*^^A3 ir^^m^fi^ 

fc^-y ht^tBS5 7 3co^m*£m$:A;^-r5o 

t'-y h75^±-CO<cc7)r'S*:^^A3 $:iffiiaSitT7^=»- 

^4}rA/?^5. 

[0 0 6 7] ^^mmmm^'y ht^ii\m7 4u&'4^^^ 

AO. A I. A 2. A3(Oi^'^mf^f§'^\:^y hiO) ^A 

yj-r-So ^LT, vw±m8 Aum-^^'^rAA t^^m^^ 

tfraif -y ht^m'^Jf 7 4<DB;m?i^*$rA;^-^'6o Wuh^-8 
4tlf?i^J«*^inai*fcr'y h;i^^-C0/j:^DT'i£4^iJJr^A4^ 

[0 0 6 8] ^^taii^m'xir tr-y ht^^/USS-7 5^l^'>ti:^^h'^^' 
AO, Al. A 2. A3. A4<?:>Cti^^Wn'ti-:^y\- 



(6) #^3^8- 2 3 4 9 7 8 
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(0) ^AJjT^. tLX, ffli.il:^8 5l±i£>lcfi}j^A 5 ^ 
^ A 5 ^iiDiS ^ -tt T ^ - y 6 A;^-r -5o 

[0 0 6 9] ^^mmmm^^-y hmm?^? 6iis*^^ 

AO. Al. A2, A3. A4 0^^|S^|i:£t'y h 
(0) t&-4^<^ftAoO:>^^mmii§'^\::^yh(i) ^AM' 
-?:LT. Wlh^f^S 6(lffi/t>:<?h^B0^#^ltt^l^^ 
t'y hf?fetLl?iff7 6(7)t?^fi5^Sm^A;^/-t-'5o ffllihg§8 6 {± 
10 fJh^^iamgSlt' y h(C 1 ;)*^)^COT'S-/ti:fth^B OiOlifiia 

[0 0 7 0] ^^mmm-^ t' y h t^tld^ 7 7 (iS*:^^ 
AO. Al. A2. A3, A4(D^^mmf^'^^^y h 
(0) <hg;^#^A5(O^^I8^fg^t':y K (I) tm^^ 
^BO<D^^^;^m^t:'-y h(0) ^A/j-f^o LT. 

ffliihg§8 7(is^^^'^B 1 t^-^mmmm^i'y h«im§g 
7 7(omfcais*^A;^-r^o ffliihss Tii^^^g^m^ 

t'-y htw I ;0^^55tO-C£*:^^B 1 (Oiiig^fflllh-r 5^ 
[0 0 7 1 ] T^^t--:?^'! , 7"=^ — ^2, — ^3, 7^ 
20 =3 — ^4, y':=2'-^5. V =^ - ^ 6 i^^tlt'n{CA:h ^ 
titl^^^'rr (AO, Al. A2, A3, A4, A5) 

u^^^^^PpI (1-6) {z^^^th^^ 

1 0 0 7 2 1 m 4 i'ii^mm<D^m,m i -e^bo-c, u-v^^ 

T, 12 0(lgff$S:#^^T'*>or, Ntr'-y hc^ST^^ 
^l&l 2 l7)^Pffl (P = 1, 2. • - • • . M (S:;*cu 

30 v^^^j^^r^m) ) xmf&^ri. 

tf -y h^^ot(7)T-^6o 

[0 0 7 3 ] 121 fiS^^^^-efe^o 1 3 Oflv^^i 
— i5^gl$T-^oT, T^^F — ^1, — ^2, 7^=1 — y 

ix5 h<DX'h^o 

[0 0 7 4] 131 (i?SB:^T'fcoT, rSStff 1 . 

^2. mw.^4, mums, mwmeiz^^ 

tSfiSc^ix^ h<DX^^o 1 3 2 liUv?::^L^gp-c^oT, 

U':/^^SB3i, i/v^^^^rMT2, i^i^y^^mms, ^ 

40 i^y^^?EfA4. Uv^^^^FnTS, U ^ ^P«1 6 ^ 19 

[00 7 5] 13 3{l/<'y ^'r u v^;^ ^ -C^>o T. fift^ 
(O U X y ?^fp1<7)^< -y y' r X ^ (7)x— ^ UT 

[0 0 7 6] I 3 4(i/<'y y^r U>?>^^T'^or. SiS- 
(Sif#-r5 iiCO-Cib^o l 3 5 fl^<'y >^T L-v^^^T'^^o 
50 L . mWi^i 2 co|f7?5 J: u y X y y^-f,'!i 2 A 5 t> 



1 1 

(0 0 7 7 1 13 6U^<yyr -I^^ ^ T'^o T. ifSiU 
m 2 c/:»l§^7^{c J: 0 i^i^^^'^m 2 coT^-i?^ $rS(ti6 «9 . 

T. >'<-y 7t u-^^^i^ 1 3 eoT^^-^^m^urwf^ 
L. nfiF^vJ^Scol^TTtcJ: <9 i/>^^^'Mn)3i::A;^i^5 t> 

[0 0 7 8] I 3 8li^<*y y^r f^v^:^ ^ or. 
vlS3(/)|g^{Cj: 0 Uv>>t^^&-Rf|3c7>x-^^Sttirxt9. 

10 0 7 9] 1 4 0(i^<:y 7r l^i/>^^T'^oT. 
gg4(Dfg^tcJ: (9 Uv?;^^^F^l4 0x-^$:§:ttE&'9 , 
{*t#-^'5 t>(^r-^^o 1 4 1 (i^'^y :7t i/i^;^^r^o 

(0 0 8 0] 1 4 2(iv'<y >'r l/v>;:^^-C^oT. t^W 

T, 7r l^v^:^^ 1 4 2C7)7^— ^^^S^UTf^^t 

(0 0 8 1] 1 4 4i^y<yy T i^^^^^X'^oX, t^W- 

i^^-rhh<OXh^o ^<yyr^^J:^^ I 4 4(Df—^ 

(0 0 8 2] L 4 6flS?F$^^^l&T'^or, ^coS*: 
Ui/<->':7r uv^^^ (a) 1 3 4tcuv?;^^^rBl 1 
<DF^S^(St^^-tt5^ hr^^ (store Reg-^ 
a ) ^-^tf tt^T'^^o 

(0 0 8 31 1 4 7(iSff$^^^l§T'^boT, ^COS* 
^^2(i^<-^>^r (b) 1 3 5(OF^SS:i/v^^^ 

^m2{Za— K-t--5^^ (Load b — Reg) S:^ 

(0 0 8 4] i-i^:^^^Pu^(Dmxy-^^'i^^rrom^ 
u-:^>^5'^rpi2(wei^-r5^^^0*ii: i^xmrn-r^^ 

(0 0 8 5] ^-r, ^B^^^T^m I 4 6 cT^S-^ffh^ I 
/<>7r U'v^:^^^ a (^<-y>'r Uv?;^^ l 34) {Zi^iy 
I (Dfy^^;^ (store Re 

g-*a) ^ir*;/hL (ffi>^ft^^ I -^c/^ir -y h(i|ai^>^a 

-So i^izx-^ $r$ttI66 t^v^^ ^'^1KI 2 i^iA+tC-T 5S 
4^1?!-;^ 2{c^< -;/:7r u c^:^^ h o:>^'H^ 'J :^ 9 '{E.\\\\2 
a — Ki-'SfMJ^V (load U c g — b) ^-tr •;/ h L 



(7) ^^^ip8 - 2 3 4 9 7 8 

\2 

{}&'M<niin 2-^(0-^ y ^'^-7" ^ V ^ J^\C%^X ^ 

^ 2 i^n— K^5, 

(0 0 8 61 mo\^-^^m(D%^m2x^^o mo\zi6 

i/^r. 15 Ofi^i -y^L/t^^li ( I ) T-^O, 
(00 8 7] I 5 I llfJh^te'lSMfflIl/v^^^^^<7)S/^ 

^^mx^-:>x. 1 5 2(c^^i^ 

{ 1 5 19 ig L ^ ^ ^ - V ^-r -7 >^ ^ ^ 

(0 0 8 81 1 5 2(±^^ir2:!i$iii»U'v>>^^-C-^oT. 

(0 0 8 9] L 5 3l±^^l§^figgi5-C$>oT. 
U/z£*:^^^(I) 1 5 0 t^^te^^Jffllue^^^ 1 
5 2(D-7;=^i7/<i57 — 19 ^^^1 5 4 ^^fife-T^ t» 

20 ( 0 0 9 0] 1 5 4(illtT^ix5S?f^^(?:>^^i&-e^ 

^Tif^MfS) Lrc0#. ^^^-^ff Ofltl^ (1 . 2 , • • 
■ , M) 1 t'-y h-ro^fc;:^itfcMt''y Ko^^te^ 

T, ^^Igtc^i9 ig^:rt5£*^^ti I (15 0) <£r:7 

30 l^C^^^ L 5 2(7)-^^:^^^<^ — >t-ti6 9 tiCO-Cfc^;)^/'.^ 

^;^^^/^'i5^-->^r^;eoT^^9)S^^5S*:^ 

-5*!:, ^^t[£:5iM^^i/v^^^l3:S<7>S^^^fgi 5 1 
#RSL, ^^ffi^Silpu-v^;^^ 1 5 2<7:)t'-y hfigKfD 
fgT)^ 0 T- ^ f£ g K 1^ -r 5 S*:^ ^ l§ ^ N O P i: 
-t-5o ^^^-><75i^^;5^e)S?S^X'{a:0;55jj^<:^^{^(i 

40 J: (9. gJK^o^^^i 5 4SrlltT-r6o 

(0 0 9 I] mei'^:^^m<r>m}&m2(D^^m±fiiiJ7m 

(Dt^mmX^^. l^6^Cio^/^-C. I 6 0 fifvJ^i&^fiJcV' 
(009 2l^lffrsetlen OOllllll 

ooj it^i^itmm'ii^i^i^^^'.c-^:^^ ^^^-^ f I I 

1 t I I OOj $raS::£-t-5fi*tMr^l§-e^^. JS2'fTt± 
Ta d d & s u bj (D&A^^^m Ta 
ddj ti£*ft^i§ Tsubj (O2<B60S>*^fSi>^l§(^J: 

50 ( O 0 9 3 ] 3f5 3 t r r I o a d & s t o r c J 



(8) 



nr^^W-S- 2 3 4 9 7 8 
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'^<^ftm r i o a d J t )&-4^<^'?^M f s t o r e J 2 

(00 9 41 m4 n<n r 1 o a d J i^^-^^^-rt^f)'^ f I 

7 3^'±r&i-^mmX^^^. gf5 4tTCO r I o a dj (ta- 
^fOj^gS;^^ r 1 o a d J cOJ^f T-^ «9 , "tM^^ 6 ^ i§ 

I 0 0 9 5 1 |g 5 fr^T) r a d d J nm-^^^^m^)'^ r a d 
dj C0<;^T-^«9. 6fl^gfef?iS^n^tJh4M& I 7 4 

^(^^-r^ieisr-^^o ^effo fmu i tj fiS/^^ 
^i§75^ fmu 1 tj (D^X'h^, ^n^'-emm^^^n 

[0 0 9 61 ^7 trcO r s t o r e J (iS^^^I^Ti^ 
fs t o r ej co;^-efe'9, ttht*^ 6 th^^ 

1 7 6^*^-r5ieaiT-^b.5o msn rb r a n c 

h & n o p J liS^^^fg r b r a n c h J t 

[0 0 9 71 5 ^#BS [gl 6 2 O) 

^I^^<75S*:^-^lf 1 5 1 (me o^^l§^^:/t=r^^ 
A 1 6 0(D^ itro^^) ^A;^?U, ^^^^^1^81 i^v^ 
;^^t::^co^^-c^xbixTi^5-^;=^i?'^°^ — > (i i 
11110 0) $r^:^i-5 (i^ 5 (D-^y^i^ y<9'->' ( 1 
10 11-111) — ^TS^S/ir^) o 

[0 0 9 8J ^2tT@O^^liC0y^a^^^(7)|2ai fa 
dd & subj i±2m^^'^<0^j^^j:<DX\ -^^^ 

(0 0 9 91 m3?T@ t>l^«t^:7^n ^^^^<^ISai fl o 
ad & storej 2 S:^^'T^<Dt^^/-j:<DX, 
^^^^^N-^'-XCfiib-rtC^^lgl 7 2^^^-t-5o ^ 

4tT r 1 o a d J (Dt^m^iV^^x^ :r.y^i.rz^^m^- 

1 S;*:^'^(Z);^-eib6(7:>T', ^^li^tfiJtgp i 5 3 (l^^ 

oTS^^^fg r 1 o a d J 4: 6 <9 1 7 

3^^;«-r6o 

[0 1 0 01 S5tTCOt£iat(CiSo-C. fS]^(C:7ai 
fc^-^lgt I S*^^ TaddJ <D^X^^(DX\ 
te^SM^Uv^:^^ I 5 2(75-r;^i7^<^ — >(Ct4o-C, ^ 
1 5 3;i^ffN^8S I 7 4^^fig^5, 

(0 10 il ^6n£7:>tdi£!i(::tSoT>^:ii*y^L7t^^l§ 

I 5 2(0-^^^ ^<^'~>f)-mW.^inX^^'m± 

[0 I O 21 g5 7fr(7)^[iidl(C(f-o-C. 7::^ •v'f^-UfCfMl^ 

i§ r s t o r c J t> I m'4^^^tzn ^jKox^'^^mmmW} 

7 6;0'*nUi5c^7L5„ 
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[0103] 35 8 tT{i r b r a n c h J t^J^^T).;^^ T'gil ^ 
O'^X^^^t-, &J^<!ii^Wii)- Tb r a n c hj ll&T' 
^5<t. {^^WMiV'&^^'y:^^^^-^^,^^ fb r a n c 
hj ^<^^^mWk'0&t^^mif-'^\tl^n^(DX\ ^iL 
^^Wi<:f:Lih\Z&'Jf.^^mKZ fnopj ^{^•^LT2f@C0 

[0 10 4] /^io, /ti:%fi^r-fl, lll6 0^f5j^l5<Dj: 9 
1 0<b:ti:«5ct- 5<h, t45t50tfh^ig^/53c a 

2 I oT'ii^ffr'2 9<®(7)^^^^i&oteai^'i:^^<ti- 

5C0tC5tLT. if^W^X\t.^t\X \ 1 fi(7)S5f=^^coie 
^ tt;tlO ;t T @ SS<7>^^I§ <t -r 5 ^ O (C^tf L 

[01051 

20 [^B^coSb^l *^^(cj:til^, ia^S<ogjf$^^^li 

f^-v^jo-re N o p^^mt'^^ptji < 19 > ^ y tofij^^b'^^ 

[[Ilcgcoffi^/^U?.B^l 

30 (mil *^^o£^«3Sc^^^iii-e^5o 

(112 1 *^^OKif^0ij^^i-|ll-e^b^. 

[(1131 i^^m(o'mmmmi&^^-tmx^^. 

(114 1 *:^^(7>3IBS0il I ^^i-IlX$>So 
(115 1 *:^^co||;ffi0ij2^^n-r[lT-^5o 

ms \ ^^m<D'M^m2<D^^m'M.f&^^^7T^'tmx 

-So 

[US] i;63S*7)5iF$^^^^co^/S:^^fc^n^-rilT'^ 

40 5o 
2 : 

2 ' : ^^^<-y :7r 

3 : fJh^ffllil-.fn^ 

4 : T^n-y 

5 : fAKfaS 

6 : 

10. II: (J?J^$ft^lHiiTt'-y h 



(9) 
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im 1 



2' 



i 

5-- 







0 




0 




1 




0 




0 




0 




^2 


^3 









FPiL3§- H^Pit^ 

1 



1 



2 



1 ^^'JMJt 



4 



7 3-5'" 
3 



\l vl J/ 



5 



6 



M 



4 



5 



5 



M 



5 



6 



1 


^ftn 2 


i^W 3 




5 


i^-fia 6 























Nt:-.hxP(P=1.2. -- .M) 



^1 



^2 



^3 



^4 



















1 


2 


■Sfcl 3 




5 


6 







( b) ^^a^ 'ryifri^WnTj m 
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(10) 



5p8-234978 




!^mW-8- 2 3 4 9 7 8 



(1213 1 



51 



52 yk^^^ 



0 AO 



0 A1 



0 A2 



C A3 



0 AA 



A5 



C| BO 



C Bl 



,60— ,61— ,62 



7^ 

AO 



58 



Al 



0 



71 



1. 



AO 



-3) - 

Al 



6 



A2 



Q 



72 



182 



;65 —,66 ->67 



73, 



A2 



83 



0 



7^ 



A5 



75^ 



L 



3^^ 



BO 



f76 



77 



I 



fi^S^S yoo R ^BI 



80 











73-9" 5 


fb-7'6 


Tl-f7 




AO 


Al 


A2 


A3 


AA 


A5 







m&3 ^ms mm r^ 7m&8 

^ TT TIT TfT 7fr 7F 




.100 >t *^90 



















^ 1 


2 


?ftfl 3 




5 


$M 6 




^rS[ 8 



110l/5;^7SP 



(12) 



t#IJH^'-8 - 2 3 4 9 7 8 



[1241 




(13) 



t*r/R¥8 - 2 3 4 9 7 8 



[Hoi 




(14) 



2 3 4 9 7 8 



ime] 



(*in) setlen OOlUlllOO .- 
LCX)P:(|^2lf)add & sub ; 

(*3?T) load & store ; - - 

mil%f :::::: 

*6fl-)muU 

(*7tf) store 

(l^e^t) branch LOOP & nop; 



-;5.'M^S-X1 

-;fe*.^pff«xi 

-3t,^'tff^'^1S-X2 



,1 52 -^-^it^^'l 1/ A 9 



1 


1 


1 


1 


1 


1 


0 


0 



.171 i'^zn) 



add 


sub 















load 


siore 














^173 (*4m 


load 


load 


load 


load 


load 


load 








add 


add 


add 


add 


add 


add 






^175 (^6^1 




mult 


mult 


mult 


mult 


mult 


mult 








store 


store 


store 


store 


store 


store 







177 (j^ 8n) 



branch 


nop 1 













(15) 



- 2 3 4 9 7 8 



im7] 



200 



k- 



Nbit- 



■N bit X M(M= 6) 



NOPl 



N0P2 



NOP 3 



201, . 



T 3 -y 2 



r J-^" 3 



-4l 



203. 



Uvxy 2 



UvT-y 3 



I'yT^f 5 



(16) 



mm^S - 2 3 4 9 7 8 



_ ^ 



210 ^m'k'^^rnnyu 



LOOP:(ltT)a£« & sub; 

(2^^)load S. store ; 

O^T) load 8. load & load & load & lo^ & toad;- 

( i»vfi add & add 8. add & add & add & add : - 

CsrO &muU &mult Amult &muU imult:-^ 

(6Tt) store ti store & store i store 8. store & store;-)-(3&^-^'^frX6) 

( 74T) branch LOO P; r (^^^?'^^X 1 ) 

J (^2MS) 

_221 



(Ht) 


add 


sub 


nop 


nop 


nop 


nop 


nop 


nop 




^222 
















load 


store 


nop 


nop 


nop 


nop 


nop 


nop 




^223 














( 3^^t) 


load 


load 


loal 


load 


load 


load 


nop 


nop 


















( A^T) 


add 


add 


add 


add 


add 


add 


nop 


nop 








( 5^) 


mult 


mult 


mult 


mult 


mult 


mult 


nop 


nop 






?6 




Store 


store 


store 


store 


store 


store 


nop 


nop 


















( 7^<t) 


branch 


nop 


nop 


nop 


nop 


nop 


nop 


nop 



